The isolation and characterization of a strain of Pseudomonas oleovorans which epoxidates 1-octene at a rate nine times that of the original strain are described. In addition, it has been confirmed that a greater amount of the mono-epoxide product is formed from 1, 7-octadiene than is formed from 1-octene. 1,7-octadiene will not support growth, but will induce the enzymes required for epoxidation.
A previous report described the isolation and characterization of a superior alkane-oxidizing, octene-epoxidizing strain of Pseudomonas oleovorans (5) . This communication describes additional strain improvements and compares the new and old strains relative to 1-octene and 1, 7-octadiene epoxidation and enzyme induction.
P. oleovorans 1-RAM, P. oleovorans TF4-1, media, growth conditions, resting cell preparation, and epoxide assays have been described (5) . All cultures were grown on octane unless otherwise stated.
When minimal agar was required, 15 g of agar (Difco) was added to 1 liter of P1 minimal salts medium. Substrate was supplied as a vapor by adding several drops of hydrocarbon to a piece of Whatman no. 1 filter paper placed in the lid of the inverted petri dish.
The gas chromatographic procedures of May and Abbott (3, 4) were used to quantitate the amounts of epoxide produced.
During the previous experiments with TF4-1, it was noticed that after 3 days of incubation on nutrient agar plates, about 2% of the colonies were considerably larger than the majority. The larger colonies were 6.0 to 6.5 mm in diameter compared to the 2 to 3 mm diameter smaller colonies. Several large and small clones were picked, the strains derived from them were designated P. oleovorans TF4-1L and P. oleovorans TF4-1S, respectively, and they were analyzed for their capacity to grow on and epoxidate 1-octene and 1, 7-octadiene. It is noted that the size of the small colonies present in the mixed parent culture, TF4-1, are the same as those in the derivative culture, TF4-1S. Table I summarizes 1-octene and 1,7-octadiene epoxidation by the four strains examined. It is of interest that TF4-1 could not use 1-octene as a sole source of carbon and energy unless it was supplied as a vapor, whereas TF4-1L and TF4-1S grew on 1-octene in liquid media. The reason for this strain difference is not understood. As the method of growth on octene was different, TF4-1 is not directly comparable to the others, relative to octene epoxidation by octene-grown cells.
Octane is superior to 1-octene for growth and enzyme induction. TF4-1L is the most active strain for enzymatic epoxidation, having about nine times the activity of the original strain, 1-RAM.
None of the strains was found capable of using 1, 7-octadiene as a sole source of carbon and energy, although 1, 7-octadiene was epoxi- tate, glucose) in the presence of 1, 7-octadiene, carries out the enzymatic conversion of the latter to 7,8-epoxyoctene, which accumulates in the growth medium. Substantial amounts of the product remain bound to the cells but can be removed by extraction with hexane (Table  2) . Concentrating the cells by centrifugation prior to extraction was found to be a unique method for concentrating and purifying the product. Increased product concentration at the cell surface during hydrocarbon oxidation was reported previously (1) . Preliminary experiments indicate that, in the presence of 1-octene, 1, 2-epoxyoctane accumulates in a similar manner, although the product may be further metabolized.
Knowledge of the metabolic fate of the epoxides, their ability to support growth or induction, or both, and details of the kinetics of epoxide accumulation by growing cells await further experimentation.
